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Introduction
Systemic corticosteroid use in

the treatment of erythema
multiforme major (EMM) and
Stevens-Johnson syndrome (SJS)
has been debated in the medical
literature for many decades. Prior
to the 1970s, systemic
corticosteroids were used as
standard therapy for patients with
EMM and SJS. In 1976, Rasmussen
et al presented data challenging the
role of systemic corticosteroids in
treating EMM and SJS, pointing to
longer hospital stays and higher
complication rates in pediatric
patients treated with systemic
corticosteroids.1 Since the time of
this article, arguments both for and
against systemic corticosteroid use
have been widely published—
leaving the practicing clinician with
little hope of a definitive answer to
this question. The problem lies
within the type of study that can be

reasonably accomplished. The
current studies are mostly
retrospective and based on
anecdotal evidence. Additionally,
each seems to have a debatable
variable in the study. There is no
literature to date based on a large,
prospective, randomized, or double-
blind study evaluating use of
systemic corticosteroids in
EMM/SJS. Given the necessity for a
large amount of patients and
control of several variables to
evaluate the benefit of any given
treatment, and ethical
considerations which would obviate
the use of a placebo study arm,
such a trial is not likely to ever
occur. The scope of this article will
therefore present the currently
available opinions on this issue.

What are erythema multiforme
major and minor?

Erythema multiforme (EM) was

once thought to be the early
presentation of a continuum of
diseases related to SJS, with toxic
epidermal necrolysis (TEN)
believed to be a distinct entity.2 It is
now generally accepted that a
separation exists between EM and
SJS. Currently, two different
classifications exist: first, an
erythema multiforme spectrum
(minor and major) and second, an
SJS and TEN spectrum (now
considered variants of a single
disease spectrum).2–5

Although EM was first clinically
recognized in the early 19th century
and referred to by a variety of
names, it was not until 1860 that
Ferdinand von Hebra termed the
disease “erythema multiforme.”3 He
described EM as an “acute, mild,
self-limited skin disease
characterized by evolving skin
lesions located primarily on the
extremities with a tendency for
recurrent episodes to occur.”3 Later,
the term EM minor was proposed to
differentiate the more mild
cutaneous disease (as described by
von Hebra) from a more severe
form that may involve mucous
membranes and systemic
symptoms, which at that time was
referred to as EM major.2

The most common etiologic
association with erythema
multiforme is herpes simplex virus
(HSV) infection, which is frequently
concomitant with the EM flare.5

Other causes include Mycoplasma
infections, vaccines, and some
medications.5 Overall, infections
represent more than 90 percent of
the precipitating factors in EM.5

Both EM minor and major are
considered to be delayed-type
hypersensitivity reactions that
result from a T-cell mediated
immune reaction to the causative
agent. This reaction leads to a
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cytotoxic immunological attack on
keratinocytes.5 For example, in
herpes-associated EM, HSV-DNA
fragments in the skin or mucosa
precipitate the disease and T cells
accumulate in response to HSV
antigens.5 In drug-induced EM, it is
believed to be reactive drug
metabolites that induces the
disease.5 Keratinocyte apoptosis is
then induced by tumor necrosis
factor (TNF-α) released from
keratinocytes, macrophages, and
monocytes.5

What are important characteris-
tics of Stevens-Johnson syn-
drome and toxic epidermal
necrolysis?

SJS and its more severe
progression, TEN, are both rare
mucocutaneous diseases that can
be life-threatening and almost
always caused by drugs.5 SJS was
first described in 1922 by two
physicians, Stevens and Johnson,
who described a skin eruption
similar to EM that also included
purulent conjunctivitis, stomatitis,
and fever.3 To date, more than 100
medications have been associated
with SJS/TEN. The most common
groups of offending drugs include
sulfonamides, anticonvulsants, and
nonsteroidal anti-inflammatory
drugs (NSAIDS).5 SJS is clinically
defined as having skin detachment
of less than 10 percent of the total
body surface area (BSA); whereas,
TEN affects a much greater surface
area while also having a much
higher tendency to be life
threatening.4 In both conditions,
mucosal erosions are present in
more than 90 percent of patients,
and systemic involvement
invariably coexists.5

The pathogenesis of SJS/TEN is
not entirely understood. Tissue
damage in SJS/TEN is thought to be

caused by keratinocyte cell death
from massive, accelerated
apoptosis.5 Several pathways can
induce apoptosis. Cytotoxic T cells
that express the skin-homing
receptor, cutaneous lymphocyte-
associated antigen (CLA), are seen
early in the development of
cutaneous lesions.5 Cytotoxic T cells
and macrophages seem to play an
important role in the extensive
epithelial necrosis and subepithelial
detachment.7 Various cytokines
(TNF-α, interferon-γ, IL-6 and 18
and the Fas ligand) may also
contribute to epidermal cell death
as well as to some of the
constitutional symptoms.7 Some
believe that apoptosis is principally
mediated by the Fas/FasL apoptotic
pathway, while others suggest the
role of other cytokines as primary
mediators (TNF-α, perforin,
granzyme B, and interferon
gamma).5–7

SJS differs from EM major
through the absence of the typical
“target” lesions, flatter lesions, and
more severe mucosal involvement.4,5

In addition, medications are usually
the implicating factor in SJS,
whereas in EM, HSV is the common
predisposing factor. In
distinguishing EM and SJS
histologically, EM has a high density
of T lymphocyte infiltrates, and
SJS/TEN are characterized by a
cell-poor infiltrate.2

What is the mechanism of action
of systemic corticosteroids in
EMM and SJS?

Mechanistically, the anti-
inflammatory effects of
glucocorticosteroids are a result of
their profound effect on peripheral
leukocytes and their suppressive
effects on multiple inflammatory
cytokines and chemokines.8

Glucocorticoids inhibit the function

of antigen-presenting cells and
macrophages while also influencing
the inflammatory response by
reducing synthesis of
prostaglandins, leukotrienes, and
platelet-activating factor, which
result from activation of
phospholipase A2.8 Corticosteroids
help to maintain vascular integrity,
promote synthesis of lipocortins,
and decrease the expression of
leukocyte adhesion molecules,
resulting in a beneficial, but
depressed, inflammatory reaction
when treating EM.9 In SJS,
corticosteroids suppress the
immunological functions of the
damaging effects of cytotoxic T
lymphocytes and the
macrophages.10

What are the arguments against
the use of systemic corticosteroid
therapy for EMM and SJS?  

The role of systemic
corticosteroids in EMM and SJS is
controversial. It was not until 1976
that Rasmussen published a
retrospective study suggesting that
the “treatment of SJS with
corticosteroids may be associated
with significant side effects and
prolonged recovery.”1 Specifically,
the study indicated that patients
receiving systemic corticosteroids
(compared to supportive care) had
a longer hospital stay and more
complications than those who were
not treated with corticosteroids.1

Subsequent articles supported
the concerns reported by
Rasmussen et al. Ginsburg
published a retrospective study that
found that both rates of infection
and complications were greater in
patients with SJS when treated with
corticosteroids.11 Nethercott and
Choi found that the length of a
patient’s hospital stay was longer
with the EM patients receiving
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systemic corticosteroids, while a
retrospective study by Prendville et
al reported a zero mortality rate in
their patient cohort when not using
systemic corticosteroid therapy.12,13

Ting and Adams found no better
response in EM patients treated
supportively than with systemic
corticosteroids, except for a shorter
duration of fever.14

Arguments against systemic
corticosteroid use in EM suggest
caution particularly when an
infectious etiology is suspected. In
fact, it has been suggested that the
use of systemic corticosteroids in
patients “with herpes-associated
erythema multiforme may lower the
patient’s resistance to HSV and
promote recurrent HSV infection,
and therefore, recurrent erythema
multiforme.”4

In summary, proponents against
systemic corticosteroids suggest
that their use for the treatment of
EM/SJS does not equate to a faster
recovery, a shorter hospital stay, or
fewer complications. In fact, they
argue that the opposite is more
likely to occur.11–14

What are the arguments for the
use of systemic corticosteroid
therapy for EMM and SJS? 

Advocates for systemic
corticosteroid use for EMM and SJS
suggest that early administration in
the course of the disease is
essential. Yeung notes that if
systemic corticosteroids are given
later in the course of the disease,
they “might not be found helpful
and could contribute to an
increased risk of infection, which
could account for the complications
reported in the Rasmussen study.”9

A review by Kakuorou et al also
agreed that the “higher rate of
these effects may be related to
delayed initiation of and prolonged

administration of corticosteroids.”15

Kardaun and Jonkman concur that
the “general negative opinion of
corticosteroids is probably because
they are often given too late, in too
low a dose, and for too long a
period” and admit that during “the
healing phase corticosteroids may
indeed impair wound healing and
promote sepsis.”7

Patterson et al prospectively
evaluated 67 patients, finding that
systemic corticosteroid use in SJS
demonstrated an improved outcome
with no increase in complications
and found SJS to be a corticosteroid-
responsive condition with a hastened
recovery through its use.16 The
article concludes “that managing
physicians believed corticosteroids
were not only essential for
management, but possibly essential
for survival in many cases.”

Kardaun and Jonkman also
challenged the general opinion that
systemic corticosteroids are
detrimental in SJS and TEN and
felt that “short courses of high-dose
corticosteroids in early SJS/TEN
have a good rationale, as immune
mechanisms are directly
responsible for the cascade of
events leading to apoptosis.”7

Kakourou et al concluded that an
early and short course of systemic
corticosteroid therapy provides a
favorable influence on the outcome
of erythema multiforme.15 Schneck
et al note that systemic
corticosteroids deserve more
attention and that only for
“corticosteroids is there a trend for
a possible benefit, which is of
further clinical interest.”17

The dosing and route of
administration that provides the
most benefit for EMM and SJS
patients is in question. Early
therapy with systemic prednisone
(0.5 to 1.0mg/kg/day) or pulse

methylprednisolone (1mg/kg/day
for 3 days) has been shown to be
effective.6 One author suggests
tapering the oral prednisolone over
7 to 10 days, while Patterson et al
suggests a high dose of
corticosteroids for EMM patients
followed by a four-week tapering
course.8,18 Still another suggests a
bolus infusion for 3 to 7 days of
coricosteroids, which showed no
relapses after treatment was
discontinued.15 Intravenous (IV)
pulsed dose methylprednisolone (3
consecutive daily infusions of
20–30mg/kg to a maximum of
500mg given over 2 to 3 hours) has
also been reported, with the
suggestion that this approach is
superior to oral prednisone because
the greatest benefit is seen when
treatment is administered as early
as possible in the progression of the
cutaneous insult.19

Kardaun and Jonkman recently
proposed dexamethasone pulse
therapy (1.5mg/kg IV over 30 to 60
minutes on 3 consecutive days) to
avoid long-term use of systemic
corticosteroids.7 The authors
described the pleomorphic effects
of dexamethasone on the immune
system, including inhibition of
epidermal apoptosis by several
mechanisms. These mechanisms
include suppression of various
cytokines, such as TNF-alpha;
inhibition of interferon-gamma-
induced apoptosis; and inhibition of
Fas-mediated keratinocyte
apoptosis.”9

Regardless of the dosage or route
of administration, it is clear that
advocates of systemic corticosteroid
use argue for early administration in
the course of the disease. They
promote use of high doses given
over a short period of time (number
of days) and with proper tapering of
the medication.6,8,15,18,19
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Can a consensus be reached on
the use of systemic corticos-
teroids for EMM and SJS?

Despite the above “pro and con”
arguments related primarily to SJS,
there seems to be some published
consistencies of opinion when
treating the extreme ends of both
disease spectrums, EM minor and
TEN. In EM minor, symptomatic
treatment usually suffices.6 For
severe recurrent oral EM minor, the
condition responds promptly to
prednisone in doses up to 1mg/kg
daily tapered over 2 to 3 weeks.20

When treating TEN, it is generally
agreed that after widespread
sloughing occurs, any risk of
infection outweighs the potential
benefits of systemic corticosteroid
therapy.20

Schneck et al suggest that a
prospective randomized trial is
needed before any absolute
guidelines can be issued regarding
the various measures to treat SJS,
but if such a trial should be
arranged, the potential benefit of
systemic corticosteroids should be
tested first.17 This statement
appears to implicitly speak to the
future possibility of the important
role systemic corticosteroids may
play in the standard of care for early
EMM and SJS. The potential for
systemic corticosteroid use in EMM
and SJS can only be verified by
future trials that would “require
many patients to evaluate a benefit
of any treatment, and that leads to
the question of feasibility.”17

Patterson et al state it “is apparent
that the specific guidance on the
use of systemic corticosteroids is
variable and will remain variable in
the absence of a controlled trial,”
which he fears cannot be
accomplished ethically.16 Until the
day comes when a proper
prospective, randomized, blinded,

controlled trial is performed, the
role of systemic corticosteroids in
EMM and SJS will remain
controversial. This leaves the
practicing clinician without decisive
guidance in their treatment
measures for EMM and SJS. On the
other hand, the practicing clinician
should be eased in knowing that
overall, whether they choose to use
systemic corticosteroid therapy or
not, literature support can be found
for either decision.
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